F6-6097 


-1- 


METHOD AND APPARATUS FOR COLLECTING AND PROCESSING BLOOD 

BACKGROUND OF THE INVENTION 

[0001] This application hereby claims priority to and 
benefit of U.S. Provisional Patent Application Serial No. 
60/532,310, filed December 23, 2003, which is hereby 
incorporated by reference. 

[0002] The present invention relates to method and 
apparatus for collecting and separating whole blood into one 
or more components . 

[0003] It is well known to collect whole blood from healthy 

donors for subsequent administration to patients that need one 
or more blood components. Because patients will often require 
only certain blood components, it is now common to separate 
whole blood collected from healthy donors into one or more 
components (commonly called "apheresis" ) , such as red cells, 
platelets or plasma. The blood components not immediately 
required may be stored or processed further for other 
applications, or the unneeded components may be returned to 
the donor. Apheresis may also be employed as a therapeutic 
procedure for removing one or more blood components from an 
ill patient . 

[0004] Blood processing or apheresis devices currently 
available for carrying out such blood collection processes 
include the CS-3000®, Amicus®, Autopheresis-C® and Alyx® blood 
separation devices marketed by Baxter Healthcare Corporation 
of Deerfield, Illinois. Apheresis devices available from 
other manufacturers include the Spectra® and Trima® from 
Gambro BCT of Lakewood, Colorado, the AS104 from Fresenius 
Hemocare, Inc. of Redmond, Washington and the V-50 and other 
models from Haemonetics Corporation of Braintree, 
Massachusetts. These devices typically employ a pre-assembled 
sterile fluid flow circuit that is disposable, and an 
associated reusable controller or control module that controls 
processing through the fluid circuit. 
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[0005] In the above-identified devices the donor or other 
human subject typically remains attached to the device 
throughout an entire blood collection procedure, which may be 
as little as 20-25 minutes or as long as 90 minutes or 
thereabouts. However long it takes, a separate blood 

processing controller or control module device is usually 
associated with each human subject (donor or patient), and the 
subject remains connected to the fluid circuit throughout the 
entire processing . 

[0006] Although specialized devices have been proposed for 
collecting blood from a donor and processing it after the 
donor is disconnected, see, e.g. U.S. Patent No. 4,806,252, to 
Brown et al . , there is a continuing desire to develop 
versatile blood collection apparatus and methods in order to 
improve the efficiency of device usage, to reduce costs and to 
minimize imposition upon donor time and reduce inconvenience. 
SUMMARY OF THE PRESENT INVENTION 

[0007] In accordance with the present invention, method and 
apparatus are provided for collecting and separating whole 
blood into one or more components with improved efficiency and 
reduced inconvenience. The method includes providing a 
disposable blood separation fluid circuit which is adapted to 
cooperate with a reusable separation controller or control 
module that is also suitable for other blood separation 
applications and processes. The fluid circuit includes a 
fluid flow path for communication with a blood source, such as 
a blood vessel of a human subject, donor or patient, and an 
initial collection chamber in fluid communication with the 
flow path. 

[0008] In accordance with the method of the present 

invention, the fluid flow path is connected to a blood source, 
such as a healthy human donor, although the method of the 
present invention is not limited to collecting and separating 
whole blood from humans in general or from healthy donors in 
particular. A quantity of whole blood is collected from the 
source into the initial collection chamber. The fluid circuit 
is then disconnected from the source. In the case of a 
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healthy donor, the donor may then leave the blood collection 
site or center- and the donor's presence and time are no longer 
required . 

[0009] The disposable fluid circuit is then mounted in 
association with a reusable controller, if not mounted on the 
controller at the time of collection. The whole blood 
collected in the initial collection container is then 
processed through the disposable fluid circuit assembly to 
separate it into the desired components. In accordance with 
this procedure, continuous connection of the source to the 
blood collection fluid circuit is not required throughout the 
processing, but is required for only the initial collection 
period during which whole blood is collected in the initial 
collection chamber. Also, it is not required to dedicate a 
controller to each donor or patient, and one controller may be 
used to process blood from many different sources. 
[00010] In accordance with other aspects of the present 
invention, the initial collection chamber preferably includes 
a quantity of anticoagulant to mix with the whole blood (or it 
may be metered into the blood as it is collected into the 
initial collection chamber) to inhibit the clotting or 
coagulation of the whole blood as it is subsequently processed 
through the fluid circuit assembly. The amount of blood 
collected in the initial collection chamber may be such amount 
as the user desires, consistent with the health of the donor 
or patient, but the quantity of whole blood collected is 
expected to be a typical "unit" of whole blood, as "unit" may 
be defined by the particular collecting agency or as defined 
by any applicable regulatory body, rule or guideline. It is 
expected that between about 200 to 750 ml of whole blood 
normally will be collected in the initial collection chamber, 
and more specifically about 405 to 550 ml and more 
specifically about 500 ml of whole blood. These ranges may 
differ in different countries or regions or with different 
blood collection agencies. 

[00011] In accordance with a further aspect of the present 
invention, the reusable controller or reusable device is not 
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required to be in the immediate vicinity of the human during 
the collecting or blood processing, and may even be in a 
completely different location than where the collecting takes 
place . 

BRIEF DESCRIPTION OF THE FIGURE OF THE DRAWINGS 
[00012] Figure 1 is a perspective view of a reusable blood 
separation controller or control module and disposable fluid 
circuit assembly of the type embodied in and which may be 
employed in connection with the present invention, before the 
fluid circuit assembly is mounted on the controller. 
[00013] Figure 2 is a perspective view of the apparatus of 
Figure 1 after the fluid circuit assembly is mounted in 
association with the reusable controller. 

[00014] Figure 3 is a perspective view of a reusable blood 
separator controller or control module and an alternate 
disposable fluid circuit assembly of the type embodied in and 
which may be employed in connection with the present 
invention, before the fluid circuit assembly is mounted on the 
controller . 

[00015] Figure 4 is a perspective view of the apparatus of 
Figure 3 after the disposable fluid circuit assembly is 
mounted in association with the reusable controller. 

DETAILED DESCRIPTION 

[00016] The present invention is described herein in the 
context of the Baxter Aylx® Blood Collection and Separation 
System. The present invention is not, however, limited to a 
particular system or to a system made by a particular 
manufacturer. It may be employed in connection with or using 
other blood collection and separation systems now available or 
that may yet be developed and used for a variety of blood 
processing procedures . 

[00017] As shown in Figure 1, the system includes a reusable 
controller or control module 2 for carrying out a blood 
separation process in cooperation with a pre-sterilized and 
preferably, but not necessarily, integral, pre-assembled and 
disposable fluid circuit assembly, generally at 4. The 
reusable controller or control module and disposable circuit 
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assembly are described in greater detail in one or more of the 
following patents or patent applications, each of which is 
hereby incorporated by reference into this description: U.S. 
Patent No. 6, 325, 775 and PCT Applications Nos . PCT/US02/31317 ; 
PCT/US02/31319; PCT/US03/33311 and PCT/US03/07944 . 
[00018] As noted earlier, the present invention may also be 
employed with other apheresis systems, such as the Amicus® 
separator (shown in U.S. Patent No. 5,370,802), the 
Autopheresis C® separator (shown in U.S. Patent Nos. 5,135,667 
and 5,194,145), the Haemonetics V-50 separator, the Gambro 
Spectra® and Trima® separators and others as mentioned 
earlier. Each of the U.S. Patents mentioned in this paragraph 
are hereby incorporated by reference herein. 

[00019] As seen in Fig. 1, the disposable fluid circuit 
assembly 4 includes a fluid path, generally at 6, in the form 
of flexible plastic tubing terminating in a needle 8 for 
accessing a blood source, such as a blood vessel of a human 
subject. In the typical application, the blood source will be 
a human subject and more typically will be a healthy donor 
contributing blood or blood components for later 
administration to a patient. However, unless specified in the 
claims, the present invention is not limited to use with a 
particular whole blood source or to a healthy donor. The 
fluid flow path continues from the needle, through the fluid 
circuit and into other, downstream components of the fluid 
circuit, such as processing chambers 10 and bags 12-22 for 
processing in order to separate the collected blood into one 
or more blood components, such as red cells, platelets, and 
plasma . 

[00020] The disposable fluid circuit may include an initial 
collection chamber 24, such as flexible plastic container or 
pouch, in fixed fluid communication with the flow path 6. In 
Figural 1 and 2, tubing 2 6, which joins with the fluid path 6 
at an appropriate junction, such as a T-site, Y-site, V-site 
or other connector arrangement 28, extends to the initial 
collection container. The initial collection chamber could 
also be directlv in-line in the fluid flow path 6 so that 
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blood collected from the source flows directly into the 
initial collection chamber. The centrifugal processing 

chamber 10 itself also could have sufficient volume to serve 
as an initial collection chamber, if desired, although it may 
be preferred for other reasons (such as reduced extra 
corporeal blood volume in other procedures in which the 
processing chamber is used) to have a processing chamber of 
much smaller volume than may be desired for the present 
invention. If the separation chamber were to have sufficient 
volume, it is preferred that such chamber would be a standard 
chamber for the particular separation system, such as a 
standard Haemonetics separator, which does not require 
substantial modification of the controller or control module. 
Other connection arrangements for the initial collection 
chamber could, of course, be provided without departing from 
the present invention. It is desired that a collection volume 
be provided to collect an initial quantity of blood directly 
from the source before significant processing takes place, and 
the particular construction of such collection chamber, 
whether it be a separate initial collection container, 
separation chamber or some other structure defining the 
initial collection chamber, is within the scope of the present 
invention . 

[00021] In accordance with the present invention, the 
disposable fluid circuit assembly 4 may, in the case of a 
human blood source, be connected by introduction of the needle 
8 into the subject's blood vessel, typically a blood vein, as 
used in normal blood collection or apheresis procedures. The 
fluid circuit assembly may be already mounted on the 
controller or control module 2 at the time of connection to 
the human subject. It may be more cost effective, however, if 
the disposable fluid circuit assembly is not mounted on the 
reusable controller or control module at the time of 
attachment to the source or during subsequent collection of 
blood from the source. 

[00022] In a manner well known and understood, whole blood 
mav be collected from the human subject and allowed to flow 
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into the initial collection chamber. In the situation where 
the chamber 10 is a separate bag or pouch as shown in Figure 
1, blood flow may be diverted into the chamber by closing 
clamp 30 on the fluid flow path downstream of the connection 
site 28 for the tubing 26. 

[00023] Whole blood received within the initial collection 
chamber is also preferably mixed with anticoagulant 32 
contained in the initial collection chamber to prevent 
coagulation or blood clotting. Of course, anticoagulant could 
be added from a separate container and metered into the blood 
as it is drawn from the subject if desired. It is anticipated 
that it will be more convenient for the user or collecting 
agency to have a quantity of anticoagulant already contained 
within the initial collection chamber for immediate mixing 
with the blood as collected from the human subject. 

[00024] As noted earlier, where the blood source is a human 
donor, it is expected that typically a "unit" of blood will be 
initially collected - a unit being as defined in accordance 
with the rules or practices of the particular agency involved 
in the collection, or as may be defined by any appropriate 
government or health agency or regulation. It is anticipated 
that typically from about 200 to about 750 ml of whole blood 
will be collected in the initial collection chamber and 
preferably 405 - 550 ml and more commonly about 500 ml of 
whole blood will be initially collected, although the exact 
volume or range of volumes may vary as between different 
collecting organizations and/or in different countries or 
regions of the world. 

[00025] After the desired quantity of whole blood is 
collected into the initial collection chamber, the blood 
source (donor or patient) may be disconnected from the fluid 
flow path. Since the presence of the source is no longer 
required, a donor does not need to remain attached to the set 
while further blood processing or separation occurs, and may 
leave the collection site and go about his or her business as 
desired. Accordingly, the only time required for a human 
subiect in this blood collection process is the time required 
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for initial screening, connecting and draining, e.g., by 
gravity, into the initial collection chamber. It is 

contemplated that a healthy donor will be attached to the 
fluid circuit approximately 7-10 minutes, which significantly 
reduces and minimizes the time that the human subject must 
devote to the collection procedure and minimizes inconvenience 
associated with the collection. It is well known and 

understood in the blood banking field that one of many 
obstacles to obtaining blood donors is the time commitment and 
the potential inconvenience to the donor in making the blood 
donation. Accordingly, to the extent progress can be made in 
reducing the amount of time required for the blood donation 
and reducing any perceived inconvenience to the donor it will 
be of potentially significant benefit in increasing and 
maintaining the existing pool of blood donors. 

[00026] After the human subject or donor is disconnected 
from the fluid circuit, such as by withdrawing the needle 8, 
the tubing 6 may be sealed and severed from the remainder of 
the fluid circuit, if so desired. The fluid circuit may then, 
if not already installed on the reusable controller or control 
module, be installed thereon in order to process the blood 
collected in the initial collection chamber using such process 
as the controller may be programmed to carryout . For example, 
the controller may be programmed to collect human red cells 
and plasma containing platelets. Alternatively, the controller 
may be programmed to collect concentrated platelets and 
plasma . 

[00027] In any event, the whole blood may be processed 
through the controller in such as manner as is most convenient 
and efficient for the collecting agency without concern for 
further inconvenience to or time required of the donor or 
other blood source. It is also unnecessary for each donor or 
other blood source to have associated with them a dedicated 
controller or control module. Accordingly, the controller may 
be located at the collection site where whole blood is being 
collected for convenient processing promptly after collection 
or, alternatively, the controller or control module mav be at 
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an entirely differently location than where the blood is 
initially collected from the human subject or other blood 
source. As a result, one controller or control module may 

be used for processing blood collected from many different 
human subjects, thus, significantly reducing the capital cost 
required by blood collection centers or agencies, in 
comparison to those situations where it is necessary to have a 
reusable controller or control module associated with each 
donor throughout all or a significant portion of the time of 
collection and/or processing. 

[00028] As a further possible efficiency in connection with 
the present invention, it may be possible to connect more than 
one initial collection chambers to a given fluid circuit 
assembly, so that blood collected from various donors may be 
processed through the same disposable fluid circuit assembly. 
This may be achieved by providing additional connection sites 
such as a Y connector 28 on the fluid path 6, for attachment 
of an initial collection chamber used to collect blood from 
another donor. Multiple collection sites 2 8 may be provided 
on the fluid path 6 so that a plurality of initial collection 
chambers could be connected for processing whole blood 
collected from several different donors. Instead of a 

connection site, one or more sealed branch tubing lengths may 
be provided for connection to collection chambers by a sterile 
connection device, allowing blood in additional collection 
chambers to be processed serially or in parallel through the 
same fluid circuit. Also, it may be possible to pool several 
initial collection chambers into a single container for 
processing through the fluid circuit assembly. 

[00029] In short, the present invention provides a 
particularly unique and novel method and apparatus for 
collecting and separating whole blood into one or more 
components which has substantial benefit in reducing the 
amount of source or donor time or human subject time required 
for connection to the separation apparatus, reducing any 
potential inconvenience to the donor and increasing the 
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efficiency of hardware usage and lowering capital 
requirements . 

[00030] An alternative processing apparatus is shown in 
Figures 3 and 4. This embodiment differs from the Figures 1 
and 2 version in that a pre-connected container that is part 
of a standard Alyx® disposable fluid circuit assembly or set is 
used as the initial collection container, and it is 
unnecessary to have a further or additional container joined 
to the set to function as the initial collection container. 
More specifically, in Figure 3 and 4, container or bag 12, 
which is commonly referred to as the "in-process" container in 
typical Alyx® system red cell collection procedures (described 
in one or more of the patents and patent applications 
incorporated by reference above), serves as an initial 
collection container for receiving the desired quantity of 
blood from the blood source. In such a fluid circuit 
arrangement, the access needle 8 may be attached, via inlet 
tubing 6, directly to the in-process container 12. A quantity 
of anticoagulant 32, such as ACD or other anticoagulant, may 
be pre-placed inside the in-process container or bag to mix 
with whole blood as it collected from the blood source. The 
quantity of blood collected may be automatically monitored by 
a scale from which the in-process container hangs, if the 
system is installed on the control module 2 at the time of 
collection. Otherwise the quantity may be visually monitored 
by the operator as it is in typical manual blood collection 
procedures . 

[00031] When the desired quantity of blood is collected in 
the in-process container, the inlet tubing 6 may be sealed and 
severed to remove the needle 8. Clamp 30 (or an internal 
frangible flow control member) may be opened, and the 
collected blood may then be processed through the fluid 
circuit assembly to separate the whole blood and collect the 
desired blood components. In this arrangement and process, 
the anticoagulated whole blood may itself be used to prime the 
remainder of the fluid circuit assembly, and it may be 
unnecessary to have a separate container of saline as part of 
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Of course, because the system is disconnected from the blood 
source after the desired quantity of blood is collected, 
saline also is not required as a replacement fluid for the 
donor. Accordingly, the fluid circuit assembly in Figures 3 
and 4 may be specially configured for carrying out the method 
of the present invention, eliminating various parts or 
components that are normally employed in such a disposable 
fluid circuit but are unnecessary or redundant for the method 
of the present invention. 

[00032] Although described in terms of the Alyx® Blood 
Collection System marketed by Baxter Healthcare Corporation, 
the present invention may find application, as noted above, in 
other blood collection systems and devices without departing 
from the present invention, which is defined in the attached 
claims . 


